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Abstract 

Background The WHO Unity Studies initiative supports countries, especially low- and middle-income countries 
(LMICs), in conducting seroepidemiologic studies for rapidly informing responses to the COVID-19 pandemic. Ten 
generic study protocols were developed which standardized epidemiologic and laboratory methods. WHO provided 
technical support, serological assays and funding for study implementation. An external evaluation was conducted 
to assess (1) the usefulness of study findings in guiding response strategies, (2) management and support to conduct 
studies and (3) capacity built from engagement with the initiative.

Methods The evaluation focused on the three most frequently used protocols, namely first few cases, household 
transmission and population-based serosurvey, 66% of 339 studies tracked by WHO. All 158 principal investigators 
(PIs) with contact information were invited to complete an online survey. A total of 19 PIs (randomly selected within 
WHO regions), 14 WHO Unity focal points at the country, regional and global levels, 12 WHO global-level stakehold-
ers and eight external partners were invited to be interviewed. Interviews were coded in MAXQDA™, synthesized into 
findings and cross-verified by a second reviewer.

Results Among 69 (44%) survey respondents, 61 (88%) were from LMICs. Ninety-five percent gave positive feedback 
on technical support, 87% reported that findings contributed to COVID-19 understanding, 65% to guiding public 
health and social measures, and 58% to guiding vaccination policy. Survey and interview group responses showed 
that the main technical barriers to using study findings were study quality, variations in study methods (challenge 
for meta-analysis), completeness of reporting study details and clarity of communicating findings. Untimely study 
findings were another barrier, caused by delays in ethical clearance, receipt of serological assays and approval to share 
findings. There was strong agreement that the initiative created equitable research opportunities, connected exper-
tise and facilitated study implementation. Around 90% of respondents agreed the initiative should continue in the 
future.

Conclusions The Unity Studies initiative created a highly valued community of practice, contributed to study imple-
mentation and research equity, and serves as a valuable framework for future pandemics. To strengthen this platform, 
WHO should establish emergency-mode procedures to facilitate timeliness and continue to build capacity to rapidly 
conduct high-quality studies and communicate findings in a format friendly to decision-makers.
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Background
On 30 January 2020, the novel coronavirus, severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), 
responsible for coronavirus disease 2019 (COVID-19) 
was declared a public health emergency of international 
concern by WHO. As is the case with any epidemic of 
a novel pathogen, decision-makers were challenged 
to determine the appropriate public health and social 
measures (PHSM) with limited information on the 
virus transmission characteristics, extent of infection, 
pathogenesis and scale of the threat.

Responding to this knowledge gap and building on 
lessons and existing study protocols from influenza, 
Middle East respiratory syndrome-related coronavirus 
and Zika virus epidemics, WHO launched the Unity 
Studies initiative. The aim of the initiative is to support 
countries, especially low- and middle-income countries 
(LMICs), to conduct SARS-CoV-2 seroepidemiologic 
investigations designed to rapidly inform national and 
global public health responses to COVID-19 [1].

The cornerstone of the initiative was to have easily 
accessible generic protocols providing standardized 
epidemiologic and laboratory methods for conducting 
SARS-CoV-2 seroepidemiologic investigations. This 
facilitated comparability across studies, allowing them 
to be combined for informing regional and global pan-
demic response strategies. A total of 10 generic proto-
cols were developed, including (1) the first few cases 
and their contacts (FFX), (2) household transmission 
(HHT), (3) population seroprevalence (SEROPREV), 
(4) pregnancy outcomes and transmission, (5) school 
transmission, (6) surface contamination, (7) health 
facility transmission (two protocols) and (8) vaccine 
effectiveness (VE) (two protocols). The protocols were 
translated into five languages (Arabic, Chinese, French, 
Russian and Spanish).

Along with establishing study protocols, the Unity 
Studies initiative (1) facilitated or provided technical 
assistance on protocol adaptation, study implementa-
tion, data analysis and reporting, (2) fully or partially 
funded studies in LMICs, (3) led data dissemination 
efforts to make study findings publicly available and 
(4) organized learning opportunities and knowledge 
exchange through scientific webinars and regional 
seminars. Technical support was provided for ethical 
clearance of protocols, especially for WHO-supported 
Unity Studies, which required WHO Research Eth-
ics Review Committee (ERC) approval in addition to 
locally acquired ERC approval.

Countries adopting Unity Studies protocols have 
access to laboratory support including (5) advice on 
selecting serologic test kits, (6) provision of serologic 
test kits free of charge to LMICs and (7) serology panels 
for validating test kits. After evaluating available immu-
nologic diagnostic tests, guidance was issued for WHO 
Unity Studies to use the Wantai total antibody enzyme-
linked immunosorbent assay (ELISA) as the preferred 
test kit.

WHO used its three organizational levels by assign-
ing Unity Studies focal points at the headquarters 
(HQ), regional offices (RO) and country offices (CO) 
to manage, create awareness and support study imple-
mentation. Investigators from LMICs could seek 
Unity Studies support by having their study protocol 
reviewed, and if designated as Unity-aligned (based on 
methodological alignment, local ethical approval and 
agreement to share findings), they became eligible to 
receive funds and laboratory support.

The initiative established technical partnerships 
with Epiconcept, SeroTracker and the University of 
Melbourne, and operational partnerships with the 
Africa Centres for Disease Control and Prevention, 
the European Centre for Disease Prevention and Con-
trol (ECDC), the Global Outbreak Alert and Response 
Network (GOARN), Pasteur Institute and United States 
Centers for Disease Control. In addition, fundraising 
efforts yielded major financial resources, including the 
COVID-19 Solidarity Response Fund (approximately 
US$  5 million) and the German Federal Ministry of 
Health COVID-19 Research and Development Funds 
(approximately US$ 9 million).

As of 22 September 2021, WHO had information on 
339 Unity-aligned studies (WHO-supported and non-
WHO-supported) that were planned, ongoing or com-
pleted, in 114 Member States in all six WHO regions. 
The most frequently adopted of the 10 protocols were 
the SEROPREV, with 149 studies (44% of all studies); 
the FFX and HHT studies with 76 studies (22% of all 
studies); and health worker cohort and case–control 
studies with 60 studies (18% of all studies).

This report describes findings from a WHO HQ-
commissioned external evaluation of the Unity Studies 
initiative conducted by MMGH Consulting (MMGH). 
The evaluation was to gather insights from Unity Stud-
ies principal investigators (PIs) and stakeholders and 
assess what worked well and what could be optimized 
in terms of preparedness and capacity to conduct or 
facilitate timely seroepidemiologic investigations in 
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future large-scale outbreaks. The specific objectives 
were to assess (1) the usefulness of study findings in 
informing national, regional and global COVID-19 
response strategies, (2) management of the initiative 
and the provision of support to Unity Studies and (3) 
research capacity built from engagement with the ini-
tiative (Table 1).

Methods
A guiding principle of the evaluation was to implement 
an approach that would lead to timely, practical and 
actionable feedback. To facilitate this, the evaluation 
focused on the three most commonly adopted proto-
cols: FFX, HHT and SEROPREV. Due to the similarity 
of the FFX and HHT protocols (both are designed to 
investigate all identified close contacts of laboratory-
confirmed COVID-19 cases to characterize the trans-
mission dynamics and clinical spectrum of SARS-CoV-2 
infection), these were combined in the analysis and 
reporting of findings. This evaluation included (1) an 

online survey of Unity Studies PIs and (2) interviews with 
several groups including study PIs, Unity Studies focal 
points and stakeholders at all levels of WHO, and exter-
nal partners (Table 1).

Survey of Unity Studies PIs
Of the 225 FFX, HHT and SEROPREV studies tracked as 
of 22 September 2021, 193 had unique PIs, and among 
these, 156 studies (81%) had PI contact information (e.g. 
some studies supported by partner agencies provided 
study details but lacked PI contact information) and were 
invited to participate in the survey. The survey covered 
the evaluation’s three specific objective areas and was 
formulated to rank performance in each area. It was 
designed to be completed within 10  minutes and was 
tested by the project team. The final survey had 20 cat-
egorical and open-ended questions and was implemented 
using the Qualtrics™ survey platform (www. qualt rics. 
com).

Table 1 Overview of the evaluation’s analytic variables and information management

a RO for Africa (AFRO); RO for the Americas (AMRO); RO for the Eastern Mediterranean (EMRO); RO for Europe (EURO); RO for South-East Asia (SEARO); RO for the 
Western Pacific (WPRO)
b HIC, high-income country
c Multiple represents when a PI has led a combination of studies including either FFX or SEROPREV or both
d The survey variables used a 5-point Likert scale; interview responses were coded as “positive”, “mixed” or “negative”

Content areas and variables Purpose No. of areas 
or variables

Description of areas or variables 
(categories)

Evaluation objectives To provide an overall framework for the 
evaluation

3 A. Usefulness of findings for informing 
COVID-19 policies and communications
B. WHO management, technical support 
areas
C. Capacity built from being part of the 
initiative

Survey and interview groups To seek a variety of insights using different 
methods

4 A. Online survey—PIs
B. Interview group—PIs
C. Interview group—WHO staff
D. Interview group—external partners

A priori thematic areas To use to code and manage interview data 12 See Fig. 1

Stratification variables To use for analysis of survey data and PI 
interviews

4 A. WHO region (six WHO  ROsa)
B. Income level (LMIC or  HICb)
C. Study type (SEROPREV, FFX/HHT or 
 multiplec)
D. Receipt of WHO support (yes/no)

Categories of usefulness of study  findingsd To quantify insights on usefulness provided 
from the survey and interviews

3 A. Informing PHSM policies
B. Informing vaccination policies
C. Knowledge generation and commu-
nication

Categories of support areas and 
 managementd

To describe and quantify insights on sup-
port areas

4 A. Technical assistance
B. Laboratory support, serologic assays
C. Funding
D. Management (coordination, human 
resources, administrative processes, data-
sharing)

http://www.qualtrics.com
http://www.qualtrics.com
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Starting in October 2021, PIs were informed of the 
survey by WHO and were subsequently sent a personal-
ized online link to complete the survey by MMGH. Non-
responders were sent two automatic reminders and one 
personal reminder from the evaluation team. The survey 
closed at the end of December 2021.

Interview groups
Unity Studies PIs
Nineteen (12%) studies were included for PI interviews. 
Ten of them were selected in proportion to the number 
of studies per WHO region, and nine were purposefully 
selected from each region, based on feedback from RO 
Unity focal points on studies that could yield valuable les-
sons, both positive and negative.

WHO staff
All four WHO HQ Unity Studies focal points, all six RO 
focal points and six WHO CO focal points from the 19 
countries with PI interviews (one selected from each 
region) were identified for interviews. Twelve key WHO 
HQ COVID-19 stakeholders were identified for inter-
views. These included senior emergency programme 
management and COVID-19 Incident Management Sup-
port Team (IMST) staff, laboratory and data platform 
focal points, and managers of COVID-19-related WHO 
programmes including Solidarity II (a global collabora-
tion led by WHO promoting a broader scope of SARS-
CoV-2 serological surveys).

Unity Studies external partners
Persons from all eight of the initiative’s technical and 
operational partners were identified to be interviewed.

Conduct of interviews
A checklist, composed of 14 questions related to the eval-
uation’s specific objectives and aligned with the survey 
tool, was used to guide 30-minute interviews. The inter-
views took place using the Microsoft Teams online plat-
form. Interviews were conducted by senior MMGH staff. 
Verbatim notes were taken during the interviews. Imme-
diately following the interviews, notes were cleaned and 
organized to facilitate qualitative analysis and reporting.

Analysis
Quantitative analysis
Survey respondents and nonrespondents were compared 
for differences in the distribution of the four stratification 
variables shown in Table  1. Means for scaled questions 
were calculated by assigning five points to the most posi-
tive response and one point for the most negative response. 
Chi-square tests and odds ratios were calculated to meas-
ure differences in categorical data. Positive feedback from 

scaled questions was defined as “extremely useful” and 
“very useful” for usefulness questions and as “excellent” and 
“good” for support-related questions. Interview segments 
were directly coded as positive, negative or mixed. Analysis 
of responses related to usefulness excluded studies where 
PIs reported that usefulness was not known or not known 
yet.

Qualitative analysis
Segments of interview notes were coded to manage con-
tent and conduct qualitative analyses using MAXQDA™. 
A priori thematic areas were established to help organ-
ize and code interview notes (Fig. 1, Table 1). Other codes 
were added as common themes emerged. For each evalua-
tion category, a three-order translation table was generated 
using interview segments as the first order, synthesis into 
findings as the second order and conclusions as the third 
order [2, 3]. The translation tables were cross-validated by 
two of the evaluation team members. To preserve confi-
dentiality, presentation of exemplary interview quotes does 
not distinguish HQ Unity Studies focal points and HQ 
stakeholders.

Findings
Description of participants
PI survey respondents
A total of 69 PIs (44%) completed the survey. Survey 
respondents and nonrespondents (n = 87) were similar 
with regard to stratification variables (Table 1), except PIs 
were more likely to respond if they had WHO support and 
were from an LMIC and less likely to respond if from the 
WHO European Region (Table 2).

The 69 respondents represent studies conducted in 52 
countries; 61 (88%) were conducted in LMICs. Seventy 
percent of respondents reported having fully completed the 
study. There was no difference in study completion rates 
between regions. Reasons provided for not completing 
studies (n = 21) included delays in local ethics or govern-
ment approvals, limited human resource capacity, delays 
in obtaining laboratory kits, late or insufficient funding or 
that the study had only recently started.

Interviewees
Interviews were completed for 15 (83%) of the 19 stud-
ies selected for PI interviews, four of six WHO CO Unity 
Studies focal points, all six of the RO focal points, all four 
of the WHO HQ focal points and all 12 of the WHO iden-
tified stakeholders. Among the 15 PIs interviewed, 11 
had led SEROPREV studies, 13 had conducted their stud-
ies in LMICs, at least one was from each of WHO’s six 
regions and nine had completed their studies at the time of 
interview.
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Using study findings for guiding policies 
and communication
Informing PHSM polices and strategies
Among PI survey respondents, 65% reported that 
findings were useful for informing or reinforcing 
PHSM polices and strategies, with a mean score of 3.8 
(Table  3). When comparing the responses by income 

level, LMIC PIs ranked usefulness higher than high-
income country (HIC) PIs (mean scores of 3.9 and 3.1, 
respectively; distribution in scaled responses, X2 = 11.9, 
p < 0.02). There were no other differences when com-
paring usefulness scores within the stratification 
variables.

Fig. 1 Twelve thematic evaluation areas used for coding interview data, shown in the context of pandemic and Unity Studies stages

Table 2 Comparison of survey respondents and nonrespondents

AFRO, RO for Africa; AMRO, RO for the Americas; EMRO, RO for the Eastern Mediterranean; EURO, RO for Europe; SEARO, RO for South-East Asia; WPRO, RO for the 
Western Pacific

Stratification variable Strata No. (%) Odds ratio (95% CI)

Survey respondents 
(n = 69)

Survey nonrespondents 
(n = 87)

WHO RO AFRO 28 (41%) 25 (29%) Reference

AMRO 8 (12%) 6 (7%) 1.19 (0.36–3.91)

EMRO 6 (9%) 10 (11%) 0.54 (0.17–1.69)

EURO 9 (13%) 23 (26%) 0.35 (0.14–0.89)

SEARO 8 (12%) 7 (8%) 1.02 (0.32–3.22)

WPRO 10 (14%) 16 (18%) 0.56 (0.21–1.45)

Income level HIC 10 (14%) 27 (31%) Reference

LMIC 59 (68%) 60 (69%) 2.66 (1.18–5.67)

Study type SEROPREV 40 (58%) 61 (70%) Reference

FFX/HHT 20 (29%) 17 (20%) 1.76 (0.83–3.77)

Mix 9 (13%) 9 (10%) 1.5 (0.55–4.11)

WHO support No 27 (39%) 59 (68%) Reference

Yes 42 (61%) 28 (32%) 3.38 (1.69–6.34)
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Among PI interviewees, 69% reported that study find-
ings were useful for informing or reinforcing PHSM 
(Table 3).

At least one interviewee from each of the interview 
groups (Table 1) provided positive insights on the useful-
ness of study findings for informing or reinforcing poli-
cies and strategies. Exemplary quotes are shown below.

The combination of results of the three studies gave 
a good idea of prevalence of infection, which was 
useful in some ways for planning. Study results were 
immediately shared with the Emergency Coordina-
tion Team and with the Ministry decision-makers. 
(PI FFX/HHT)

The MoH [Ministry of Health] was able to use find-
ings to guide policy decisions, for example to adapt 
testing policies so they focus on specific subpopula-
tions. (PI SEROPREV)

Studies provided a substantial contribution—espe-
cially seroprevalence studies. Preliminary results 
were presented to government officials to use for 
decision-making—on how the government will cali-
brate PHSM. (WHO CO)

Unity Studies have played an important role in 
informing decision-making. The information pro-
vided by Unity Studies has fed into understanding 
who are the priority groups for interventions. This 
includes vaccination polices and PHSM (e.g. school 
policies). (WHO RO)

SEROPREV data can help adjust vaccination strate-
gies to country settings, especially in LMICs. (WHO 
HQ)

FFX impacted decisions in country X and country Y, 
driving policies about quarantine, testing strategies, 
etc. They were early in the pandemic and needed 
information. (Partner)

At the same time, having delayed results was the most 
frequently reported barrier to using data for guiding 
polices. Exemplary quotes are shown below.

It was unfortunate that the results came late. We 
could have done better to inform decision-making on 
time. It would have been beneficial for the response. 
(PI SEROPREV)

Delay and subsequent usefulness was a concern for 
all of us. The value of the study would have been big-
ger at the beginning. (PI SEROPREV)

Data took an entire year to collect. Today the data 
we have on the original variant may no longer be 
relevant. (PI FFX/HHT)

The challenge with conducting seroprevalence stud-
ies is that by the time the data is out there, it is out-
dated and not so useful as it could be in real time. 
(WHO RO)

Results of seroprevalence studies are mostly too late 
for being able to influence policy—timeliness is a 
major issue of limiting use of data. (WHO HQ)

They [FFX] did not produce findings quick enough 
and the situation evolved quickly, suddenly there 
were so many cases. (Partner)

Concerns with study quality (methods, implementation 
and interpretation) may have limited confidence in study 

Table 3 PIs’ feedback on Unity Studies evaluation areas

a Studies were excluded if a PI reported that usefulness was not known or not known yet
b When narrowing to only SEROPREV studies (n=36), % positive feedback increases to 64%, mean usefulness 3.9; among PI interviews, all six responses were from 
SEROPREV studies
c Mean scores average the combination of timeliness and adequacy

Evaluation area Topic On-line survey (n = 69) Interviews (n = 15)

No.a Mean score % Positive 
feedback

No.a % 
Positive 
feedback

Usefulnessb Informing PHSM policies 55 3.8 65 12 69

Informing vaccination policies 52 3.7 58 6 50

Knowledge generation and commu-
nications

61 4.3 87 12 75

Support  areasc Technical 43 4.4 95 12 92

Financial 39 3.9 59 11 55

Laboratory 43 4.0 56 10 30
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findings and been a barrier to using them. Exemplary 
quotes are shown below.

Concerns with methods and implementation:

Especially at the beginning, not all protocols were 
implemented “carefully”. (WHO RO)

They were taking too many shortcuts with the FFX/
HHT protocols… (WHO HQ)

Challenges and limitations with interpreting data:

…information produced from seroprevalence studies 
was very “noisy” and prone to misuse/misinterpreta-
tion. (WHO RO)

Interpretation of the data could have been better. 
(WHO HQ)

In terms of using study findings at the regional and 
global levels, feedback was mixed, but focused predomi-
nantly on challenges with combining studies for meta-
analyses and limited data triangulation and discussion on 
the implication of study findings on regional and global 
COVID-19 policies. Exemplary quotes are shown below.

Positive feedback on usefulness of guiding regional 
and global policies:

Unity Studies is a clear confirmation that virus was 
travelling everywhere. This knowledge was particu-
larly important to our overall strategies. (WHO HQ)

The data has been helpful. We see high seropreva-
lence in Africa and it is good to have this informa-
tion. (WHO HQ)

Challenges with comparing and combining studies 
for meta-analysis:

The biggest problem is statistical representation in 
seroprevalence studies. Which areas are selected, 
which populations? It makes the data very heteroge-
neous. (WHO HQ)

At the beginning it was brilliant that Unity was 
deploying the same test kit at the start—it provided 
comparability. This is not the case anymore. Assays 
are different and they measure different things, 
answer different questions. (WHO HQ)

Despite the Unity approach, there are still many 
countries that have different approaches (using dif-
ferent kits, age groups) making global decision-mak-
ing a challenge. (WHO RO)

The main challenge is that there is a huge amount 
of variation in study methodology and implementa-
tion. The Unity Studies protocol helps in this sense, 

at the same time contextual data must be taken into 
consideration. (Partner)

Through the review for meta-analysis, we found a 
lot of differences in how protocol aspects were inter-
preted. For example, different studies (cultures) have 
different definitions of a household member. The 
protocol needs to be generic, but lack of clear defini-
tions led to variations. (Partner)

The biggest bottleneck relates to inconsistent qual-
ity control indicators. There is an unevenness in the 
way these studies are implemented. For example, in 
country X, they used different lab cutoffs and did not 
provide reasons for doing so. (Partner)

Limited data triangulation and discussion on the 
implications of findings:

There are no mechanisms for discussing findings for 
decision-making and policy-setting at the regional 
level. (WHO RO)

There is limited discussion about the implications of 
the findings for the region or globally. (WHO RO)

More extensive and comprehensive elaboration of 
results at the higher levels is needed. (WHO HQ)

Triangulation with surveillance data missing. 
(WHO HQ)

We need an analysis of Unity Studies data together 
with other data complementing this information. …
to give value to the data even if scarce, and to put 
these in a broader context. (WHO HQ)

Informing vaccination polices and strategies
Among PI survey respondents, 58% reported that find-
ings were useful for informing or reinforcing vaccination 
polices and strategies, with a mean score of 3.7 (Table 3). 
There were no differences when comparing usefulness 
scores within the stratification variables. Similarly, among 
PI interviewees, 50% said that study findings were useful 
for informing vaccination policies (Table 3) and specified 
that they were used to guide planning, identify hotspots 
and prioritize populations for vaccination.

Among interviews with RO focal points, one region 
reported that SEROPREV data were presented and used 
for decision-making among national immunization tech-
nical advisory groups (NITAGs); there were no other 
reports of using findings to guide vaccination policies at 
the regional level. At the global level, several interview-
ees reported that using Unity Studies findings to guide 
vaccination policies was limited because other data (e.g. 
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from COVID-19 surveillance and modelling) were used 
for target-setting. A few interviewees remarked that vac-
cination experts were not integrated early enough into 
the WHO HQ IMST structure and that the WHO Strate-
gic Advisory Group of Experts on Immunization (SAGE) 
was only recently engaged with the UNITY initiative and 
discussing its findings.

Knowledge generation and communications
Among PI survey respondents, 87% reported that find-
ings were useful for knowledge generation and com-
munications, with a mean score of 4.3 (Table  3). LMIC 
PIs ranked such usefulness higher than HIC PIs (mean 
scores of 4.4 and 3.8, respectively; distribution in scaled 
responses, X2 = 10.0, p < 0.05). There were no other dif-
ferences when comparing usefulness scores within the 
stratification variables.

Among PI interviewees, 75% reported that study 
findings were useful for informing COVID-19 com-
munications and contributing to knowledge genera-
tion (Table 3). At the country level, there was generally 
good dissemination of findings to government officials. 
Multiple interviewees reported that study findings were 
communicated via websites, national television and 
social media. One PI reported that findings were useful 
for combating rumours and misinformation. Interest-
ingly, there were a few countries that withheld findings 
of higher-than-expected seroprevalence from the pub-
lic, for fear of derailing PHSM or vaccination drives.

At the RO level, there were mixed experiences, with 
some ROs leading highly valued and regular seminars 
to share data and experiences, while others lacked the 
capacity to do so. At the HQ level, several partnerships 
were formed, such as with GOARN (a WHO network 
that supports the prevention and control of infectious 
disease outbreaks and public health emergencies) to 
help compile updated lists of Unity Studies for regular 
dissemination, with SeroTracker to update, grade risk 
of bias of individual studies and visualize Unity Stud-
ies findings on a web platform [4] and with Zenodo 
to share prepublished findings. Despite these efforts, 
multiple interviewees felt that another layer of analysis 
was needed to position findings in a broader context to 
increase the understanding and use of study findings. 
Exemplary quotes regarding feedback on knowledge 
generation and communications are shown below.

Positive insights:

Then MoH provided general information every day 
to the public, Dr X was periodically directly giving 
updates on national TV. The public wants to lis-

ten to scientists directly, and she has thus become a 
famous person in country X. (PI SEROPREV)

We are using data in official communications—
speaking a lot about it. More should be using these 
seroprevalence data in Executive Board or World 
Health Assembly meetings. (WHO HQ)

It [SEROPREV data] is a proxy for capturing the 
number of cases—since we cannot always have 
case data. We are using data in official communi-
cations—speaking a lot about it. (WHO HQ)

[For example] Unity data show us that we are 
nowhere near having herd immunity. We still have 
a lot of people at risk. From a global advocacy per-
spective, Unity data is very powerful. (WHO HQ)

From a global perspective the biggest value is that 
it has been giving us a better view of cases reported 
and real incidence. We can get a sense of the 
under-ascertainment. (WHO HQ)

…Unity data are shared with the modellers too. …
they are shared for communication between coun-
tries. Countries are very interested in knowing 
how they are doing compared to their neighbours. 
(WHO RO)

Early on, SEROPREV data were published in news-
papers before being on preprint. FFX and HHT 
results were made available early on, to back up 
PHSM. (Partner)

Another example of the global use is comparing 
LMIC and HIC, or situations where we have both 
anti-spike and natural infections. These are very 
useful data to understand COVID-19 epidemiology. 
(Partner)

Seroprevalence data is crucial to understand the 
burden of past infection and how this impacts the 
epidemiology going forward (e.g. herd immunity). 
(Partner)

Negative insights:

We are tracking thousands of studies, reviewing risks 
of bias. But more can be done so they can be used 
more. We need better articulation, not necessarily 
more, but better. (WHO HQ)

What was missed in terms of using findings is the 
translation aspect in communications. (WHO HQ)

I have not seen a lot of public communications com-
ing out from Unity, so I cannot comment much on 
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this. Internally, in WHO, there has been a lot of vis-
ibility. (WHO HQ)

More could be done to work with WHO COs to sup-
port use of results. Some of the results were never 
released. (WHO HQ)

There is not a systematic communication strategy to 
disseminate findings. (WHO RO)

Unity Studies support areas and management
Technical support
Technical support provided by the Unity Studies ini-
tiative was very highly appreciated, with 95% of the PI 
survey respondents and 92% of interviewees providing 
positive feedback (Table  3). Technical support was pro-
vided systematically as part of protocol review, labora-
tory considerations and ethical clearance, followed by 
more ad hoc support on study implementation, analysis 
and reporting, provided by the Unity Studies team and 
technical partners via a help desk. Exemplary quotes are 
provided below.

Great support from the Unity Secretariat with 
adapting the protocols in countries and with techni-
cal review. (WHO RO)

Technical assistance is really high-level. Govern-
ments do not have strong epidemiologists. The lab 
technical support was also appreciated. (WHO RO)

We got a lot of advice on sample size and on the 
adjusting for the clustered design in the analysis. It 
was timely and adequate. (PI SEROPREV)

Technical support was provided very quickly from 
the Unity Secretariat Team. Each time the study 
team had questions the secretariat organized a 
meeting very quickly. They provided a lot of support 
for the protocol writing. (PI SEROPREV)

The availability of study protocols was highly valued 
across all interview groups, with specific feedback pro-
vided on how they saved time by having a solid starting 
point and facilitated international comparability. There 
was mixed feedback on flexibility of protocols, with some 
interviewees appreciating this while others stated that 
such flexibility delayed implementation. One RO focal 
point noted that it could take a few months of back and 
forth to finalize the protocols. There were requests for 
core variables to be established as part of the protocol, 
for more detail on sampling strategies and for updating 
protocols over time as pandemic characteristics evolved.

Ethical review processes and experiences varied across 
countries and regions, and the global level. Many coun-
tries did not have issues with local clearance because of 

existing mechanisms for expedited reviews, and their 
ERCs were experienced in reviewing operational research 
protocols. If ROs had an ERC in place, WHO ethi-
cal review took place at the regional level; otherwise, it 
was at the HQ level. Feedback indicates that the process 
was much smoother at ROs than at the HQ. The global-
level ethical clearance process came with substantial 
challenges, including that WHO HQ ERC engagement 
changed over time, feedback was often delayed due to 
infrequent convening, and assessments were made more 
along the lines of clinical trials than through the lens of 
operational research. Several interviewees questioned 
the added value of WHO HQ ethical clearance on top 
of local ERC clearance. One area that was reported to be 
helpful for facilitating local ERC approval was the WHO 
HQ preapproval of the generic FFX protocol.

Regarding data management support, some interview-
ees complained that the data collection and analysis soft-
ware that was provided, Go.Data [5], required too much 
time to learn how to use it and was not similar to what 
countries and investigators were using or had used in the 
past. Some PIs wished there was more support for data 
analysis and were interested in having more engagement 
with other colleagues on analytic approaches. Exemplary 
quotes are shown below.

It is important to help colleagues with the valida-
tion of the data, which is probably needed, given the 
capacity of their teams is limited in terms of number 
of staff. (Partner)

One issue was the people engaged. Sometimes they 
did not have the technical expertise in that domain 
(or enough background on mathematics and statis-
tics to handle this type of research). (Partner)

Go data was made available, but nobody wanted 
to use it. It is not a familiar tool and could not be 
adopted in time. Timing is important, and the mid-
dle of pandemic is not the time for adopting some-
thing new. (Partner)

It would be important to have processes for the sys-
tematic validation of study findings to ensure that 
the protocol is followed correctly and to support 
countries with the analysis and interpretation of 
findings. (WHO RO)

Financial support
Among PI survey respondents who received financial 
support, a little more than half (59%) were pleased with 
the support received (Table 3). Similarly, among PI inter-
viewees, six of the 11 gave positive feedback on funding 
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received through WHO. Some reported that WHO funds 
had made the difference in being able to conduct their 
studies. Some negative feedback was related to adequacy, 
timeliness and short expiry periods of funds. Partial 
funding sometimes served as a catalyst, but searching 
for funds to fill gaps delayed implementation. WHO HQ 
feedback concurred by indicating that SEROPREV stud-
ies were expensive, and it was difficult to cover the entire 
costs for the larger ones. More financial support would 
have allowed for more representative samples in some 
studies. There were some complaints about complex 
WHO procedures, timelines, awarding criteria, and the 
administrative paperwork.

Laboratory support
There were many positive reports on the value of WHO 
HQ in providing guidance on serologic test kits and facil-
itating test kit validation. However, among the initiative’s 
support areas, laboratory support scored the lowest. 
Slightly more than half (56%) of the PI survey respond-
ents were happy with laboratory support, compared to 
only three of the 10 PIs interviewed. This discrepancy 
might have been due to PIs being more comfortable or 
spontaneous in speaking about pitfalls during the inter-
view sessions (Table 3).

Low satisfaction was mainly due to the delayed 
receipt of test kits. Even though only one serologic kit 
was found to perform well enough to be considered 
a preferred test kit for Unity Studies, the delays were 
reported to be associated with procurement and dis-
tribution, and not a supply issue on the manufacturing 
side. The process of evaluating and identifying pre-
ferred test kits involved independent validations which 
were conducted rapidly but showed inconsistencies due 
to the use of different evaluation methodologies. Sort-
ing out these differences increased the length of time 
until the preferred test kits could be made available.

Several interviewees would have liked more in-
country support to ensure procedures were well 
implemented and more engagement and discussion 
on validating serologic kits and laboratory methods. 
ROs and COs stated that their laboratory capacity was 
limited, while at the same time some ROs would have 
wanted to be more involved in making decisions about 
test kit recommendations (e.g. preferred quantitative 
vs qualitative assays, less time-consuming automated 
assays), even though choices are limited at the begin-
ning of an outbreak of a novel pathogen.

Exemplary quotes are shown below.

Positive insights:

The lab experts were on the ground but needed 
some guidance. Unity filled that need. (WHO RO)

The support in general for lab aspects was very 
much appreciated. (WHO RO)

We had several discussions on laboratory techni-
cal issues regarding what we plan to do. They were 
very timely and adequate. (PI SEROPREV)

From the lab side, the study team appreciated the 
support and capacity built to implement ELISA 
tests. (PI SEROPREV)

They received training on laboratory aspects also 
in terms of equipment. It was helpful to process a 
vast number of samples. (PI SEROPREV)

Negative insights, suggestions:

It would have been very interesting to not just send 
a matrix for test kit validation (serology panel), 
but to have teams to check whether we were imple-
menting it well. The ongoing technical validation 
process would have been good before each report. 
(PI FFX/HHT)

A frustration was the type of test. We would have 
preferred a qualitative test to meet the demand to 
know antibody levels, not just yes or no. We would 
not have chosen these tests. (PI SEROPREV)

For laboratory aspects, HQ organized a few lab 
expert meetings. However, the impression is that 
use of diagnostic tests requires more support. (PI 
SEROPREV)

More discussion of laboratory issues would’ve been 
welcome. Instead, it appeared that there was an 
indication about which test to use with no space 
for discussing. Also, there was not much discussion 
about quality assurance and validation of these 
kits. (WHO RO)

More resources for standardization and validation 
of kits at country level is needed. (WHO RO)

The process of selecting tests was handled by the 
HQ team with little involvement of RO experts, 
including on topics on how to organize the lab 
work. There was not a lot of space for technical dis-
cussion in terms of adapting methods, compared 
to the epidemiologic aspects of the studies. (WHO 
RO)
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Management
Several interviewees commented on how the initiative 
was an excellent example of working across the three lev-
els of WHO to support study implementation in coun-
tries. While such vertical coordination appeared to have 
worked well, coordination across programmes at WHO 
HQ and with some partners was questioned. Exemplary 
quotes are shown below.

Other epidemics had been differently managed. 
Here, no one had the whole picture, as the middle 
layer of analysis was missing. Data from each of the 
pillars [groups responsible for different aspects of 
the pandemic response] went directly up the hierar-
chy without any cross-fertilization across the pillars. 
(WHO HQ)

The coordination pillar is still lacking to make sure 
all parties are involved—we need to work as a team. 
For example, in describing estimates of seropreva-
lence and how the virus is evolving—we need one 
strong voice, we need to work collaboratively. (Part-
ner)

There was almost unanimous agreement by WHO and 
partners that the initiative was significantly understaffed, 
and the successes achieved were due to extraordinary 
efforts of those involved, especially in the WHO HQ Sec-
retariat. Designating focal points at ROs and COs was 
essential for engaging and supporting studies in-country. 
Uptake and timeliness of Unity Studies was reported to 
improve considerably once the RO Unity focal points were 
identified. In addition to overstretched staff, interviewees 
reported that WHO staff hiring procedures were slow and 
not operating in emergency mode, staff turnover was high 
due to short contracts or assignments, and consultants 
were not always able to perform tasks at hand. In terms 
of technical expertise, several ROs and COs reported gaps 
in laboratory science, data analytics and communications. 
Exemplary quotes are shown below.

The secretariat was under-resourced to manage 
this. It is worth designating more support for it. This 
would help to streamline anything that has to do 
with timelines and getting the data out. (WHO HQ)

The contracting issues were problematic. On average 
it took 6 weeks. There were supposed to be emergency 
standard operating procedures (SOPs) for recruit-
ment, but it never went smoothly. (WHO HQ)

Money was there, but staffing was insufficient. 
(WHO HQ)

A main bottleneck was that the Unity initiative was 
“hard to do” for WHO because of limited human 

resources. (Partner)

A common theme that emerged was the arduous and 
time-consuming WHO publication clearance process 
that delayed the release of technical updates to regions 
and countries, as illustrated in the following quote:

Publication of guidance documents faces the same 
issues. The pace is horrendously slow. There is a mis-
understanding about what is at stake here. This is 
undermining WHO and the organization’s capacity 
to convene and coordinate. (WHO HQ)

Feedback on sharing data or findings with WHO dif-
fered between interview groups. PIs largely reported no 
issues with sharing data and had a good level of trust 
in WHO. However, data-sharing agreements were not 
consistently in place, and one PI reported that the lack 
of a formalized data-sharing agreement added unneces-
sary workload. A few PIs reported that instructions for 
sharing data were unclear or not communicated from 
the beginning. From the WHO HQ perspective, timely 
data-sharing is a concern, with some countries and some 
partners being said to keep data until publication. WHO 
RO respondents commented that not all countries were 
open to sharing, especially HICs. Exemplary quotes are 
below.

Data-sharing—we did not talk about that from 
the beginning, data needs, format, etc. We did not 
get instructions on this until the end. Data-sharing 
should have been put in place and we should have 
weekly meetings and reports. (Partner)

And on the output side—need to support getting 
data online as quickly as possible and into the hands 
of government decision-makers. Sharing data even if 
not published. Academics may feel they need to pro-
tect data and keep it until it is published. We need 
to get in the mindset of doing both at the same time: 
share data early with decision-makers and publish 
it for the scientific community. (WHO HQ)

It would be better if data- or results-sharing were 
enforced, like the International Health Regulations. 
(WHO HQ)

Capacity-building
In terms of capacity that was built from being engaged 
with the initiative, 48 (70%) of the PI survey respond-
ents reported an increase in research capacity, 48 (70%) 
in collaboration or partnerships, 39 (57%) in enhanced 
surveillance, 37 (54%) in laboratory-related competency 
and 32 (46%) in scientific writing. Much of the research 
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capacity built came from the technical support pro-
vided by the initiative and was seen as a contribution to 
research equity. All interview groups had almost exclu-
sively positive feedback on capacity-building, especially 
in terms of the value of the scientific writing workshops 
and creating platforms for sharing findings and experi-
ences. Exemplary quotes are provided below.

…from Unity we had capacity-building on the epide-
miologic methods side including sample size adjust-
ment of our analysis. We gained new knowledge. We 
also learned a lot from the data collection exercise. 
(PI SEROPREV)

This allowed us to use the available indigenous 
capacity of scientists and researchers in the country. 
At the local levels, capacity-building of state- and 
district-level officials became possible. (PI SERO-
PREV)

I appreciate the main things—including scientific 
writing and peer-to-peer support for many coun-
tries—I give them credit. Not only on the methodol-
ogy side but for building capacity. (WHO HQ)

Capacity-building initiatives were well received, espe-
cially in scientific writing and analysis. (WHO RO)

A critical mass of expertise and knowledge was 
available in the region and beyond… a good founda-

tion for a future pandemic and for countries for their 
own surveillance programmes (measles, hepatitis). 
(Partner)

The initiative was good in building research net-
works and capacity in view of future pandemics. 
Such competence-building was not done by the usual 
suspects, there were lots of other countries (LMICS) 
which were contributing as well. (Partner)

Unity Studies’ biggest value
Networking was the most frequently reported value by 
PIs (27% of the 92 responses from 71 PIs), followed by 
having a unifying protocol (22%) (Fig. 2). Regarding net-
working, PIs reported that engagement with the initiative 
brought about a highly valued network and community 
of practice including a range of subject matter experts 
representing national, regional and global experiences.

WHO and partner interviewees also highlighted the 
value of networking and protocols, as well as placing a 
high value on generating data and knowledge.

The future
Two thirds of PI survey respondents (67%) strongly 
agreed that the Unity Studies initiative should become 
standard practice in the future, while 13 (19%) some-
what agreed, 10 (14%) were neutral and none disagreed.

Fig. 2 The biggest value of Unity Studies as reported by PIs (from survey and interviews), WHO Unity Studies focal points and stakeholders and 
external partners
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There was also a high level of agreement among inter-
viewees that the initiative should continue with further 
adjustments to streamline and facilitate more rapid 
implementation. A few exemplary comments on the 
future are shown below and provided insights for rec-
ommendations provided in Box 1A–C.

Insights on the Unity Studies approach in the 
future (relates to Box 1A):

Only some countries should move forward here, 
those with a bit more capacity, it would be good to 
establish a network of such countries. (WHO HQ)

Find a way to engage HICs who have acted inde-
pendently in the process; to engage them earlier 
rather than later. (WHO RO)

In future, there should be two sets of seropreva-
lence studies, at the beginning using residual sam-
ples (e.g. blood donors) and in later stages using 
population sampling. (Partner)

Need to focus on the inter=pandemic period—this 
is limited in most countries. (Partner)

There are a lot of other endemic diseases for which 
a similar initiative could become useful. WHO 
should look for scientists who have delivered and 
support them to conduct further studies across the 
continent. (PI SEROPREV)

Management and technical support areas (relates to 
Box 1B):

We need to get around sensitivities and confiden-
tiality issues and increase visibility of these data. 
(WHO HQ)

Processes to ensure findings are used at global and 
regional level for policy-making should be estab-
lished at an early stage or existing ones reinforced. 
(WHO RO)

Administrative processes in general need further 
standardization. One thing that should also be 
improved further is the clarity about the procure-
ment of test kits, especially in terms of what is 
needed and how long it takes. (WHO RO)

In the future, there is the need to define processes to 
facilitate clearances and rapid uptake of studies—to 
get them moving. (WHO RO)

We should validate the results and diffuse them in 
the scientific community more widely as well as in 
the general public. (Partner)

Capacity-building and networking (relates to 
Box 1C):

The key is to be prepared to implement quickly, to 
have good capacity for quantitative methods, SOPs 
and ethics in place. (WHO HQ)

It would be good to have a complete training pack-
age. (Partner)

More capacity-building and communications in lay 
terms to explain to colleagues and the community 
about the importance of seroepidemiology and how 
results should be interpreted. (WHO RO)

We don’t have staff dedicated to research. This is one 
area that WHO will need to strengthen. (WHO CO)

The remedy here is all about education. There needs 
to be a message that operational research should be 
normalized. (Partner)

Discussion
The overwhelming majority of respondents surveyed and 
interviewed as part of this evaluation value the Unity 
Studies initiative and suggest it should be continued in 
the future. Even with this stance, PIs, WHO staff and 
partners noted several areas for improving readiness for 
rapidly implementing seroepidemiologic investigations in 
the face of a future pandemic.

Using study findings for guiding policies 
and communications
Generating evidence that can validate or calibrate poli-
cies on preventing SARS-CoV-2 transmission or COVID-
19 illness is one of the most valuable outcomes a Unity 
Study can have. About half of the Unity Studies PIs 
reported that findings were useful for informing or rein-
forcing PHSM and vaccination policies. This is an impres-
sive finding, given that most studies were conducted in 
LMICs where PIs were faced with substantial technical 
and operational challenges. At the same time, this leaves 
space for improving in the future, especially for using 
findings to guide regional and global polices, which was 
limited. A higher proportion of PIs from LMICs reported 
that study findings were useful for informing PHSM poli-
cies and communications than those from HICs, sug-
gesting that conducting seroepidemiologic studies is 
especially worthwhile in countries that may have weaker 
disease surveillance systems.

Using findings to guide communications efforts and 
contribute to generating knowledge of COVID-19 
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epidemiology was one of the most frequently reported 
uses of study findings. At the country level, study find-
ings were shared with stakeholders, disseminated to the 
public and used to combat rumours and misinformation. 
However, a few PIs or governments felt it necessary to 
withhold findings of high seroprevalence to avoid nega-
tively impacting PHSM or vaccination efforts.

At the global level, there is an array of good practices 
for disseminating study findings. Partnerships to com-
pile and review findings were formed, existing platforms 
to catalogue studies leveraged, venues to discuss findings 
were established, and writing courses and collaborations 
to publish findings were made, all towards increasing the 
knowledge and skills base around SARS-CoV-2 seroepi-
demiology and towards setting a standard for the future 
[6–8].

However, dissemination alone does not necessarily 
translate to understanding and using findings. Multiple 
interviewees suggested that findings should be better 
synthesized and packaged so that they may be more eas-
ily understood and used by country decision-makers, 
stakeholder programmes and advisory bodies (Box  1C). 
Regional respondents reported limited human resources 
and skills to synthesize findings and share with their rel-
evant advisory bodies. In the Unity Studies context, the 
role of interpreting and communicating findings lies at 
all levels, with the primary objective to inform local epi-
demiology and polices and secondarily to conduct com-
parisons and meta-analyses to inform country, regional 
and global epidemiology and polices—thus a central rea-
son for developing generic protocols. To strengthen the 
use of findings for regional and global decision-making, 
increased capacity and expertise is needed, especially 
in the areas of data analytics and interpreting and com-
municating results for informing public health decisions 
and actions. Similarly, this would be an important part 
of a training curriculum to build further capacities at the 
national level (Box 1B).

Failure to consistently or completely report study 
details is also a barrier to using study findings. A recent 
meta-analysis of FFX studies showed a high and unex-
plained variance in infection rates that could be better 
understood if more details on the study context, methods 
and findings were provided [8]. The need for reporting 
standards has been articulated in several SARS-CoV-2 
seroprevalence meta-analysis reports beyond Unity Stud-
ies [9–11] and is the basis for the recommendation to 
further detail reporting guidance for each protocol, such 
as the SOPs that have been developed for SEROPREV 
studies [12–14] (Box 1C).

Several interviewees were concerned that findings 
were often too complex to be used. As the virus evolved, 
vaccines were introduced and serologic assays were 

increasingly measuring different markers, it became 
more difficult to interpret and compare findings [15]. The 
initiative is well positioned to provide and update infor-
mation briefs to support the better interpretation and 
use of findings over time. These briefs may also include 
guidance on considering biases and triangulating findings 
with other data sources to strengthen the evidence base 
(e.g. case or mortality data, vaccination coverage, other 
studies) (Box 1C).

Related to study design and implementation, respond-
ents reported multiple factors that could limit study 
quality or comparability including defining participant 
eligibility, sampling representativeness, validation and 
cut-point setting of serologic kits, and deviating from 
protocols. The responsibility of study quality lies locally, 
with the study team, although the initiative played an 
important role in supporting countries and providing 
implementation guidance. Adding a systematic check-
in or validation of studies’ adherence to protocols was 
suggested as an additional Unity Studies support role. If 
resources are constrained, this could be done for a sam-
ple of studies to have an indication of problem areas or 
for targeted studies to ensure priority studies are well 
implemented (Box  1A, 1B). Technical lessons from this 
pandemic will help establish a learning agenda for future 
capacity-building (Box 1C).

The overarching barrier to using study findings at all 
levels is that findings were not available in time to guide 
decisions. Though gaps in technical capacity contributed 
to delays, most delays were attributed to processes and 
management of study implementation and reporting.

Unity Studies support areas and management
Technical support
Of the three support areas, the initiative’s provision of 
technical support received the highest level of satisfac-
tion, with specific appreciation for support in adapting 
and reviewing protocols, advising on the suitability of 
serologic assays, data analysis and reporting results, and 
creating platforms for sharing findings and experiences. 
This is a notable finding given the emergency setting and 
limited number of staff engaged in the initiative.

The protocols were highly valued for providing stand-
ards and comparability. To facilitate faster turn-around 
times towards a final protocol, the initiative can enhance 
a training curriculum (including case studies) or produce 
learning resources that cover problematic areas that were 
encountered when supporting investigators in proto-
col adaption (e.g. sampling strategies and analysis plans) 
(Box 1C). The initiative may also consider defining a set 
of core variables and providing more periodic updates on 
the protocol templates to reflect the evolving characteris-
tics of the pandemic.
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On the data side, there was a call for increased support 
for data analysis and interpretation and for revisiting the 
use of the Go.Data data management tool. The Go.Data 
tool may be used by some in-country teams responsible 
for outbreak investigations, but PIs conducting Unity 
Studies were unfamiliar with the software and found it 
a frustrating time to have to become proficient in a new 
tool. These would also be important topics for a renewed 
training curriculum (Box 1C).

Of note is the initiative’s role and support for ethical 
clearance. At the country level, the process was gener-
ally found to be reasonable, as ERCs were experienced in 
reviewing operational research protocols and could expe-
dite processes. PIs who experienced delays were in set-
tings that lacked such experience or processes. National 
capacities can be strengthened by building on lessons 
from Ebola and other outbreak responses including the 
ability to distinguish between public health research and 
public health surveillance and to identify the appropri-
ate ethical review processes, such as using preapprovals, 
waivers or expedited reviews [16] (Box  1C). Regarding 
the WHO ethical clearance required for Unity Studies 
support, like the local ERCs, regional ERCs are experi-
enced in reviewing operational research protocols for 
their Member States, facilitating a smoother process 
compared to that of HQ. Overall, the role of WHO ethi-
cal clearance was brought up by several interviewees, not 
only because of the delays that were incurred but also 
questioning the added value it had, on top of country-
level clearance. Besides urgently revisiting the specific 
role of WHO here, there is room to further shape WHO’s 
facilitation of ethical clearance of Unity Studies, includ-
ing the possible preapproval of the generic protocols, 
reported to be helpful for FFX protocols (Box 1C).

Laboratory support
WHO guidance on selecting serologic test kits, identi-
fying a preferred test kit for Unity Studies and facilitat-
ing their validation was greatly appreciated by study 
implementers and facilitated the comparability of results 
across studies [17]. However, delays in receiving the kits 
led to one of the evaluation’s lowest satisfaction scores. 
This is perhaps not surprising given the impact of the 
pandemic on global supply chains and considering that 
serologic assays were not considered a priority medical 
supply. Going forward, WHO should revisit their role in 
procuring and distributing test kits in terms of the value 
and cost to the organization and whether services could 
be improved by outsourcing (Box 1B).

In terms of laboratory capacity and support, increased 
resources are needed at the global and regional levels to 
manage the evaluation and decisions related to identify-
ing preferred test kits, forums for dialogue and country 

support. External validation of test kit performance and 
laboratory methods may not be needed for all coun-
tries but could be considered for targeted countries or a 
sample of countries within each region. The process of 
identifying preferred test kits could be sped up by stand-
ardizing methodologies for evaluating test kit perfor-
mance (Box 1C).

Financial support
Financial support received largely positive feedback and 
was noted to have substantially improved compared 
to the 2009 H1N1 pandemic. Successful fundraising 
efforts made it possible to fund studies, at least par-
tially, in LMICs. However, some countries struggled to 
fill gaps of partial funding or had a difficult time spend-
ing funds before they expired. ROs reported cumber-
some and inconsistent financial mechanisms that led to 
delayed fund disbursement and hiring of staff. Providing 
full financial support for key early studies, further refin-
ing emergency-mode funding streams and advocating for 
flexible spending windows are lessons to be taken from 
this pandemic (Box 1A and 1B).

Management and facilitation
The initiative brings a strong example of engaging and 
coordinating across all three levels of WHO. The shortfall 
is human resources, in terms of person-time and exper-
tise in operational research, data analytics, laboratory 
science, and communication strategies—especially at the 
regional level. The toll of insufficient human resources 
came at a price of study delays and overstretching of the 
workforce. Mapping and securing the human resources 
needs for during and between pandemics will be a key 
step towards improved readiness and speed of a pan-
demic response (Box 1B).

Several WHO processes and procedures are not oper-
ating in emergency mode and put the organization’s 
reputation at risk by not being able to respond or be pre-
pared in a timely manner. Areas of note include ethical 
clearance, staff hiring, fund disbursement and approval to 
disseminate time-sensitive technical guidance (Box 1B).

Even though a data-sharing agreement was a condition 
for receiving WHO Unity Studies support, this agree-
ment was not binding, and receiving study data or find-
ings was frequently delayed due to in-country approval 
processes or waiting for publication. Sharing findings 
from operational research in an emergency setting needs 
its own paradigm to allow for timely preliminary findings 
to be accounted for, while more time-consuming peer-
review processes would take place in parallel. Recom-
mendations for strengthening processes for receiving and 
dissemination data or findings are provided in Box 1B.



Page 16 of 20Hennessey et al. Health Research Policy and Systems           (2023) 21:34 

Capacity-building
WHO positioned capacity-building not simply as a con-
sequence of being part of the initiative but as a central 
and intentional aim to build national capacity to conduct 
operational research, enhance disease surveillance and 
contribute to research equity.

Capacity built through the initiative was highly appre-
ciated, especially in the areas of research methodology 
and building partnerships. Opportunities to strengthen 
research skills came in the form of on-the-job training 
and peer-to-peer learning as part of technical support 
provided by the initiative. The multiple platforms estab-
lished for sharing study findings and expertise served to 
build partnerships. And lastly, offering scientific writing 
courses not only was greatly appreciated and built capac-
ity, but also facilitated the dissemination of findings.

Interviews revealed several weak spots in study design, 
management, implementation and reporting. Recom-
mendations for addressing these, with the idea of pan-
demic preparedness and continuing to build national 
capacity to conduct operational research, are provided in 
Box 1C.

Identifying WHO staff at all levels and establishing 
technical partnerships to provide country support is a 
good model for the future, acknowledging that human 
resources and technical capacity-building at WHO ROs 
and COs would need to be enhanced.

The future
Even with improvements in study implementation, 
reporting of findings and management, the needed study 
results may not come together in a timely or complete 
way. To optimize pandemic intelligence at the regional 
and global levels, one approach could be to enrol targeted 
countries and institutions with the capacity to conduct 
high-quality and timely operational research (including 
longitudinal studies) into a “fast-track” network (Box 1A). 
Engagement and capacity-building among LMICs should 
still be a focus, as well as securing engagement of HICs. 
This network could be sustained and closely managed in 
the inter-epidemic period and have established agree-
ments to be activated immediately in the event of a new 
pandemic.

Related to a fast-track network, serosurveys using con-
venience sampling should be lined up to hit the ground 
running, to provide findings as early as possible in a pan-
demic. Earlier research has shown that estimates using 
convenience compared to random sampling are similar, 
with the cost being up to seven times higher when using 
population-based random sampling [7, 9, 18] (Box  1A). 
It will also be important to learn and share lessons from 
countries that were able to rapidly produce seroepide-
miologic data, for example, from the United Kingdom’s 

adaptable research infrastructure that allowed it to rap-
idly redirect clinical research activities to such studies 
and use these for decision-making [19].

Participants shared ideas of what the Unity Studies 
initiative could look like in the future and suggested it 
should be sustained between outbreaks and pandemics. 
This could be done by mainstreaming and integrating 
it with existing surveillance programmes (Box  1A). The 
most obvious choice would be to integrate with influenza 
surveillance given the similarities in the epidemiology, 
monitoring and response (e.g. both are vaccine-prevent-
able and have similar priority target groups) [20, 21]. It 
would also be important to explore integration, coordi-
nation and cross-learnings from other programmes that 
use serosurveys for monitoring and surveillance, such as 
HIV and parasitic and vaccine-preventable disease pro-
grammes [22–24], including the possibility to combine 
serosurvey efforts using multiplex assays [25, 26].

Finally, several investigators and stakeholders suggested 
broadening the scope of the Unity Studies initiative to 
include other diseases. This is certainly worth explor-
ing further, especially for diseases caused by respiratory 
viruses and depending on where decisions fall on main-
streaming and integrating the initiative. In the meantime, 
strengthening the existing framework and mapping the 
future should be the top priority (Box 1A).

Limitations
The evaluation had a few limitations. Study investiga-
tors were not always aware of the full extent to which 
their findings may have been used by decision-makers 
(e.g. several reported that findings were shared but that 
they were not engaged in the resulting decision-making 
process), leading to possible underestimation of useful-
ness. Regarding the online survey, bias related to incom-
plete PI contact information and nonresponse could 
have been introduced. Respondents were more likely to 
have received WHO support than nonresponders, but 
direction of bias is not clear, since extremely good and 
bad experience could be equally motivating reasons for 
completing the survey. Survey respondents and PI inter-
viewees were more likely to come from LMICs; there-
fore, findings may overrepresent situations with limited 
capacities to manage and implement studies. Bias could 
have been introduced considering that some of the PI 
interviews were purposely selected by WHO RO focal 
points; however, the lack of a difference in the distribu-
tion of feedback between survey and interview investiga-
tors (Table 2) suggests that selection bias may be limited. 
Regarding stakeholder and partner interviews, both posi-
tive and negative feedback was provided, and there was 
no indication that any major stakeholders or partners 
were left out.
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Conclusions
The Unity Studies initiative was most valued by study 
investigators for, firstly, building a community of prac-
tice that provided access to experts and a platform for 
sharing findings, and secondly, for access to protocols 
that provided standards and a jump start on design-
ing their studies. Study implementation and support 

received contributed to research equity, especially in 
LMICs. To better inform future pandemic responses, 
WHO should establish emergency-mode procedures 
to facilitate timely study implementation and continue 
to build national capacity to enable rapid study imple-
mentation and communication of findings in a format 
friendly to decision-makers.

Box 1. Key recommendations from UNITY Studies evaluation

A.  The future 

1. Strategic, proactive, timely pandemic intelligence. Consider 
establishing a network of targeted countries (researcher/
institute) with the capacity and agreements in place to rapidly 
conduct studies – including LMICs to sustain the experience 
gained from Unity Studies (see example of ‘Unity Studies fast-
track network’ box) – as a supplement to the current practice 
of supporting investigators who emerge during a pandemic.

2. Reach your audience. Invest in bringing together technical and 
communication specialists to develop resources and training on 
how to effectively present and communicate findings for 
multiple audiences, especially decision-makers. 

3. Sustain, mainstream, integrate. Aim for Unity Studies to be 
mainstreamed into existing and related programs in the 
interepidemic period, while ready for swift activation as part of 
an IMST structure for pandemic response. Such mainstreaming 
could for example, be done as part of integrated surveillance:

• Global Influenza Surveillance and Response System (GISRS) 
workforce have the competencies to implement FFX/HHT
study protocols.

• Vaccine-preventable diseases or HIV workforces have the 
competencies to implement SEROPREV protocol.

4. Broaden scope to include other diseases. Consider most 
compatible candidates (e.g., respiratory viral infections); 
however, prioritize strengthening the current framework 
before expanding too broadly.

5. Revisit protocol types & methods.  Consider adding guidance 
to emphasize conducting serosurveys with convenience 
sampling, especially at the beginning of the pandemic; and 
dropping some of the less used protocols. 

An example: aspects of a 
‘Unity Studies Fast-track 
Network’

1. Criteria for determining 
researcher/ institute’s 
‘capacity’ to rapidly 
conduct studies – TBD 
(depends on type of 
seroepidemiologic studies 
to be conducted)

2. A strategic range of 
studies including 
longitudinal studies

3. Emphasis on LMICs 
(sustain gains from Unity 
Studies/build capacity), 
engage HICs (often need 
to wait for publication to 
learn of findings)

4. Clear MoUs (including 
participating in a centrally 
administered quality 
assurance process, data 
sharing agreements, 
SOPs.)

5. Ethical clearance in place, 
if possible; fast-track or 
waivers as appropriate
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B. Management and facilitation of Unity Studies

1. Administrative processes to have a binding 
emergency mode. To improve on timeliness, 
certain standard processes should have an 
emergency response mode (see key processes
box).

2. Increase access to serologic tests as early in 
the pandemic as possible. Standardized 
methods for evaluating and identifying 
preferred test kits.  

3. Possibly outsource procurement and 
provision of serologic test kits. Possibly 
outsource, while ensuring standard supplies 
and quality assurance through WHO. 

4. Strengthen and harmonize data quality, 
sharing, and dissemination workstreams.
Coordinate and integrate with the framework 
being developed by the Berlin Hub for 
Pandemic and Epidemic Intelligence (see 
example of data quality box).

5. Build an essential workforce within WHO.
Map essential roles and functions at each 
level, ensure adequate human resources for 
interepidemic and epidemic periods – 
including dedicated laboratory and 
communication expertise. 

6. Increase engagement of global policy makers. 
For example, establish earlier engagement of 
WHO SAGE to consider SEROPREV findings for 
guiding vaccination strategies. 

7. Establish commitment through a possible 
WHA resolution. Raise Member State 
awareness and engagment for readiness to 
conduct seroepidemiologic investigations as 
part of broader pandemic preparedness and 
enhanced surveillance. 

Key processes to establish or revisit 
emergency mode: 

1. Ethics approval: HQ-level approval 
needed? Conditions for exemptions, pre-
approvals or waivers

2. Human resource contracting e.g.,” 
sleeping contracts”

3. Funds disbursement: across WHO levels, 
flexible spending windows (to partners)

4. WHO’s Publication Review Committee: 
fast-tracking clearance of technical 
guidance on the web or other publication 
channels (peer-reviewed journals). 

Example of data quality, sharing, and 
dissemination workstreams:

1. Develop a checklist for considerations to 
optimize data quality; establish a 
systematic check-in to assess status (can 
be self-check or centralized check of all or 
select studies). 

2. Coordination of related dissemination 
platforms (i.e., internal and external 
dashboards incl. SeroTracker).   

3. Facilitation of consistent and complete 
reporting of study findings

4. Development of guidance and mechanisms 
for data sharing (formalized data sharing 
agreements, formats, platforms) 

5. Promotion of real-time/rapid data sharing 

6. Establishment of platforms to share pre-
published data and compile related data 
sources to allow triangulation of findings 
and a more robust evidence-base for 
decision-making. 
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C.  Capacity building and networking

1. Continue to build capacity. Develop 
resources and establish pre-pandemic training 
opportunities to facilitate rapid 
implementation and use of Unity Studies 
findings (see example of 11-components 
box). Leverage similar existing curricula – key 
differences being operating in an emergency 
context, speed, and knowing the respective 
audience of decision-makers.

2. Emphasize the synthesis, communication, 
and use of findings. Develop standards for 
reporting results for each protocol – for 
complete descriptions of context, methods 
and findings that will facilitate assessment of 
bias and comparability of results (#9) AND 
effective communication to target audiences 
(#10 & #11).

3. Maintain and grow the Unity Studies 
Network. As a part of pandemic 
preparedness, continue to support the 
network of researchers, foster their 
community of practice, explore and engage 
new stakeholders – for example include 
training programs such as the Field 
Epidemiology Training Program (FETP). Learn 
lessons from monthly AFRO/EURO seminars 
for sharing data and experiences, global 
seminars, or meetings for cross regional 
learnings.

Example of 11-components for resources 
and training

1. Unity Studies background documents 
and ‘live’ instructions on accessing 
support, reporting, agreement 
templates, funding guidance 

2. Start-up tool kit including concept 
note, project management and 
budgeting tools 

3. Protocol development guide including 
sampling design, survey manuals

4. Ethical clearance:  options such as 
waivers or expedited review, tools, 
checklists, capacity building for ERC 
members

5. Field implementation tool kit including
SOPs, scripts

6. Laboratory capacity, testing and 
interpretation

7. IT systems/software, data 
management and storage

8. Data validation, analysis, and 
interpretation

9. Standard criteria for reporting results
(13)

10. Presentation of findings (templates) & 
publication

11. Communication tools (technical briefs, 
messaging to different audiences, etc.)
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